We have used adipose tissuebiopsies to assess the quality of fat in the diet and its influence on plasma lipid levels in 413 free-living normolipidemic male subjects. Factor analysis identified three factors which separated the fatty acids on the basis of their chemical structure. F1-monounsaturates-animal fats; F2-saturates--carbohydrates; F3-polyunsaturates-vegetable oils. An increase in F1 was associated with an increase in plasma triglycerides (TG), plasma total cholesterol (TC), and VLDL-C: an increase in F2 led to a decrease in VLDL-C.
disease, changing nutritional practices are also under careful consideration. Fat is the dietary factor most often implicated, particularly in heart disease (1).
The lipid hypothesis, which states that dietary-fat consumption alters blood-lipid levels and that blood lipids inaugurate or exacerbate atherogenesis, has received support from a variety of epidemiological studies (2, 3). Populations with different fat intakes have differing incidences of heart disease, concordant with the lipid hypothesis and, within a given population, those with high levels of plasma lipid are at particular risk for heart disease.
When free-living populations were studied (4), high plasma total-cholesterol levels and, in particular,the balance between the cholesterol subfractions, low-density lipoprotein
cholesterol (LDL-C)
and high-density lipoprotein cholesterol (HDL-C), were associated
with an increased risk of atheroma. Thus, plasma-lipid levels and heart disease can be associated.
But, a predictable link between di-etary differences and blood-lipid levels in any particular free-living human population remains to be proven (5, 6). And, it is not known how much of the interindividual variation in blood lipids in a given population is determined by differences in diet and how much is attributable to other life-style factors (such as smoking, alcohol, exercise, stress, and body weight)
or to genetic components (7, 8). Although interpopulation studies strongly suggest that diet is an important determinant of total plasma cholesterol (9), cross-sectional studies within populations have found that the relationship of diet to plasma lipids is only weak or even absent (6, 10). Dietary fat may affect the incidence of heart disease by mechanisms unrelated to plasma lipids; these include changes in intestinal flora or the intake and absorption of toxic fatsoluble materials (11) . Fats may also influence cell-membrane composition (12) and serve as precursors for the formation of prostaglandins (13) , which in turn may regulate blood coagulation (14) and immune responsiveness (15, 16 ). The measurement of fat intake is made unusually difficult because of the wide intraindividual variation in a given subject's dietary intake from day to day and, therefore, the inability to assess usual intake from a random 24-h observation.
Although repeated diet histories can reduce such variations, they are expensive and often impractical for large surveys (17, 18 
Methods

Study population
The investigators and a research nurse stationed themselves at a mid-Manhattan installation, the Life Extension Institute, to which executives, clerks, and sales representatives are sent by their employers for routine health evaluation.
Most of the subjects were Caucasian. All those who arrived for examination were given a letter explaining the purposes ofthis study and inviting them to participate. Values were then combined.
Of the combined study population of 483, 70 subjects were rejected for one or more of the reasons given above. Studies on the remaining 413 subjects (107 from 1981 and 306 from 1982) form the basis of this report.
General description of data collection
At the time of examination, the following information was collected: age, weight, height, blood pressure, complete blood count, biochemical data, and lipid profiles. Information concerning smoking, drinking, and exercise habits were also obtained from a written questionnaire. It was concluded that a single aspiration from the buttock was a highly reliable estimate of the composition of subcutaneous adipose tissue. The change in fatty acid composition over several months in the same subject was less than the methodologic error.
Blood-lipid analysis
After subjects had fasted overnight, a 7-mi sample of blood was drawn into a tube coated with anticoagulant (0.07 ml 15% EDTA).
Plasma was separated within 4 h ofsampling.
Total Factor analysis was performed by the principal components method to extract factors that were then subjected to varimax rotation. The use of this method fortheanalysis of our data is described below in more detail. 75% of the population were nonsmokers, 26% claimed to be nondrinkers, and 36% reported an average of one alcoholic drink per day.
Results
Adipose tissue composition and plasma-lipid concentrations
The mean linoleic acid content of adipose tissue was 16.32% and the P-S ratio was 0.73. 
p<0.01).
It was evident that age and BMI (trans-
formed to log BMI) were also significantly re-, lated to plasma-lipid levels such that increasing age was associated with increasing TO (r The relation between degree of obesity (BMI) and plasma lipidsis considered in more detail in another paper (27) .
The existence of these relationshipsrequired that the specificcontribution of adipose cornposition to the variance of serum lipidsbe analyzed by step-wise multiple regression cornparing the degree of variance related to age, BMI, and adipose-tissue composition. The . data analyzed in this way are shown in Tables  2 and 3. Table 2 shows the regression coeffi-
cients with their signs of each independent variable with the particular plasma-lipid under -consideration. Table 4 .
The loadings are coefficients that show the degree to which a given fatty acid is represented in a particular factor. Thus, factor 1 (F1) loaded highest and positively on palmitoleic and oleic acids. Factor 2 (F2) loaded on myristic, palmitic, and stearic acids while the remaining two fatty acids, linoleic and linolenic, loaded on factor 3 (F3). Myristic acid was the only fattyacid to appear in more than one factor (F2 and F3), but inasmuch as its positive loading was much higher on F2 (0.84 vs 0.37), that factor was considered to be its representative.
Correlation coefficients among the three factors were very weak: F1 vs F2, r = -002; It was negatively related to TO, VLDL-C, and HDL-C, but positively related to LDL-C.
Taken together, the three factors explained less than 3% of the variance in TC, LDL-C, and HDL-C, some 6% ofthe variance in TO, and 19% of the variance of VLDL-C ( Table  7) . With the exception of VLDL-C, these values were all much lower than the explanatory power of the individual fatty acids ( 
Study population
The mean age of the study population was in the range ofsusceptibility to cardiovascular disease.
The possible confounding effects of alcohol and smoking on our data were partly resolved by the observation that some 75% were nonsmokers and only 36% claimed to take no more than one drink daily. It may well be that this information, derived from a self-report questionnaire, was inherently unreliable.
We have no systematic data on whether the subjects or their spouses adopted any special dietary habits either in response to medical advice or from preference. A few subjects with very high linoleate levels in adipose tissue were vegetarians; otherwise, no unusual dietary practices were discerned. We believe that our subjects were representative of a freeliving population with dietary habits of the society at large.
Adipose-tissue composition analysis
In 1975, Whitting and Lee (34) summarized the data from 11 studies of the content of linoleic acid in adipose tissue of the general population. They were able to construct a regres- The converse is ofparticular interest; ie, the nature ofthe diet may be inferred from adipose-tissue composition.
We have attempted in this way to study the relationship of diet to plasma lipids ( 
